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Ha u3yuenue yueOHOro kypca «l'eomerpus» Ha yriiyonéHHOM ypoBHe oTBomutcst 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kinacce — 102 gaca (3 gaca B HeZeno).

COJAEP)KAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpuu. Touka, mpsiMasi, IJI0CKOCTh, IPOCTpaHCcTBO. [loHsaTHe
00 aKCHOMaTHYECKOM TIOCTPOCHHUN CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anMHOE pacnosnoxeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIUECcs, apalIe/IbHbIE U
cKpemuBaromuecs npsamele. [IpuzHaku ckpemuBarommxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MapaUIeNIbHBIE MPSIMBIE B MPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX
OpSMBIX, NApaUICIIBHOCTh HpsIMOM M Iockoctu. [lapamnensHoe ®  UEHTpalabHOE
IPOEKTHPOBaHUE, n300paxkeHue Guryp. OCHOBHBIE CBOWCTBA MapajuIeIbHOTO MPOEKTUPOBAHMSL.
N3o6pakenue ¢puryp B napawuienbHON NPOEKIUH. YTIIbI C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy IPSAMBIMU B IpOCTpaHcTBe. IlapamienbHOCTh MIOCKOCTEH: MapajuleIbHbIE IIIIOCKOCTH,
CBOWCTBA MapaieNibHbIX IIockocTel. [IpocTeiiie npocTpanCTBEHHbIE (GUTYpBI HA MIIOCKOCTH:
TETpa’Ap, NapalICJIECIUIIE], IOCTPOCHUE CEYEHUN.

[lepieHAUKYIAPHOCTH MPAMOW M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPSIMbIE B
MIPOCTPAHCTBE, MpPsMBIE MapajUIeNIbHbIE W MEPIEHAMUKYJSApHbIE K IUIOCKOCTH, TIPHU3HAK
NEPIEHIUKYISIPHOCTH MPSAMOM M IJIOCKOCTH, Te€OpemMa O NPSIMOM IepHeHIUKYIIPHOU
m10cKoCTH. OpPTOrOHaIBbHOE NPOEKTUPOBAaHME. lIeprneHauKyIIsp U HAKIOHHBIC: PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, MPOEKIHs (PUTYPhI HA IIIOCKOCTb.
[lepnieHIUKYISIPHOCTD IUIOCKOCTEN: MIPU3HAK MEPIEHANKYJIIIPHOCTH IBYX IUIOoCKOocTel. Teopema
0 TpEX MEPIECHIUKYJIIApaXx.

VYIubl B IPOCTPAHCTBE: YOI MEXKAY IIPSMOM U INIOCKOCTBIO, ABYTPAHHBIN YIOJI, TUHEHHBIN
Yroj JBYIpaHHOrO yrija. TpéXrpaHHbli W MHOrorpaHHbie yriibl. CBOMCTBA IUIOCKUX YIJIOB
MHOTrorpaHHoro yria. CBOHCTBa IJIOCKMX U JIBYTPaHHBIX YIJIOB TPEXTpaHHOro yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUuKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yrosnbHas mnpusma,
npsMasi U HaKJIOHHAs NMPHU3Mbl, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIBHBIN TIapajulelienunel M ero cpoicTBa. KpaTuyaliime IyTH Ha IOBEPXHOCTU
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHas teopema Iludaropa. Ilupammpa: n-
yrojibHasi MUpaMuia, MpaBUiIbHAs U yceu€HHas nmupaMuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
IIpaBUIbHOM nupamuibl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IPAaBHIIbHAs IPU3Ma W IIpaBUIIbHAs
MUpaMyU/Ia, IPaBUIIbHAS TPEYTOJIbHAS MUPaMUAa U MPAaBHIBHBIN TeTpa’ap, KyO. [IpencraBnenue
0 MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTA3IP, TOAEKAdP U HKOCADIP.

Brruucienune »ineMeHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yrisl [lmomans OG0KOBOM
IIOBEPXHOCTU M TIOJIHOM IOBEPXHOCTH MNPSAMOM INPU3MBI, IIOLAAb OCHOBAHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U IMOBEPXHOCTHU
MIPaBUJILHON ITUPAMUBI, TEOPEMA O IUIOLIAAN YCEYEHHON MIMPAMUIBI.

CuMMeTpuss B NPOCTPAHCTBE. ODJEMEHTHl CHUMMETPUM IIPABWJIBHBIX MHOI'OI'DAaHHUKOB.
CumMerpuss B MNpPaBUIBHOM MHOIOIPAHHUKE: CHUMMETpUS MapajulesienuIe a, CUMMETpUs
IIPaBUJIBHBIX IIPU3M, CHMMETPUS IPABUIIbHON TUPAMU/IBI.



BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHANpPAaBJIEHHbIE M IPOTUBOINOJIOXKHO HAIlpaBIECHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. JIeHCTBUS C BEKTOpaMHU: CIIOKEHHWE W BBIYMTAHHUE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXEHHE BekTopa Ha uucio. CBoiicTBa cioxeHHs BekTopoB. CBolicTBa
YMHOXEHUSI BEKTOpa Ha yucio. [lonsaTue komiutanapHble BeKTOphbl. [Ipu3Hak KoMIuIaHapHOCTH
Tpéx BekTopoB. llpaBuno mnapamnenenunena. Teopema O pas3lnoKEHUH BEKTOpa MO TPEM
HEKOMIUIaHApHBIM ~ BekTopaMm. lIpsMoyronpHas cucTtemMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsI3p MeXAy KOOpAMHATaMHM BEKTOpPAa M KOOpPAMHATaMU TOYEK. YTOI
Mexay BekTopaMu. CKallipHOE IPOU3BEIEHNUE BEKTOPOB.

11 KJIACC

Tesa BpanieHus

[lonsTus: uMIMHApPUYECKass TMOBEPXHOCTh, KOHMYECKas MOBEPXHOCTh, cdepuyeckas
TMOBEPXHOCTh, OO0pa3yromire mnoBepxHOCcTel. Tenma BpalleHWs: MWJIMHIP, KOHYC, YCEUEHHBINA
KOHYcC, ctepa, map. B3aumHoe pacnonoxkeHue cdepbl U IIOCKOCTH, KacaTeabHas TIOCKOCTh K
chepe. U300paxkeHune Ten BpallleHus Ha MIocKocTu. Pa3BépTka nuninuHapa u konyca. CuMmeTpus
cdepsl U mapa.

O6Bvém. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuiesienumnena u cienctBus u3 He€. OO0bEM TpsSIMONW W HAKIOHHOW MPU3MBI, IMIIMHIPA,
nupaMubl U KoHyca. OObEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Tten BpamieHuss U MHOTOTpaHHUKOB. [lpu3ma, BhucaHHas B IMJIMHAD,
omnucaHHas okoiyio IuHApa. [lepeceuenune cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OITMCAHHOTO 0KOJI0 chepsl, chepbl, BIUCAHHOU B
MHOTOIPAHHUK WJIU TEJIO BPAICHUS.

[Inomans MOBEpXHOCTH LMIMHApA, KOHYca, Iuomans chepsl u e€ yacreil. [logobue B
npoctpancTBe. OTHomleHHe O00BEMOB, IUIOIIAZCH MMOBEPXHOCTEH MOJOOHBIX  (uUryp.
[IpeobpazoBanne momodus, romoTeTus. PemieHne 3agady Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[locTpoenune cedyeHHid MHOTOTPAHHMKOB W TeNl BpALICHUS: CEYEHHUS LMIUHApA
(mapannenpbHO W TEPIEeHIUKYJSIPHO OCH), CEYeHHUs KOHyca (MapajuiejbHble OCHOBAaHUIO U
MIPOXOJISIINE Yepe3 BEpIINHY), CEUEHUS Il1apa, METOJbl MOCTPOEHUSI CEUEHUN: METOJ CIIEIOB,
METO/J] BHYTPEHHET0 MMPOEKTUPOBAHUS, METO/1 IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTopsbl M KOOPAMHATHI B NIPOCTPAHCTBE

BexTopel B mpocTpancTBe. Onepanuu Hal BEKTOpaMU. BEKTOpHOE YMHO)KEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOEHHMs. IIpsmoyronbHas cucrema KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatsl Bekropa. Pa3noxkenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METON IMpH
peLIeHNH TeOMETPUUYECKUX 3a/1ay.

JIBu:keHNsI B IPOCTPAHCTBE

JBwxkenus mpoctpancTtBa. OrtoOpakenus. JIBuxkeHus W paBeHCTBO (uryp. OOmme
CBOICTBA JABWKCHHMI. Buabpl NBM)KEHUM: TapajulebHBIA MEPEHOC, IEHTpalibHasi CUMMETPHS,
3epKalibHasi CUMMETPHsI, TOBOPOT BOKPYT mpsmMoii. [IpeoOpazoBanus nogodus. [Ipsmas u chepa
Diinepa.



IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COIePAKAHUS
7 I'eomeTrpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, npsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHe 00 aKCMOMATHYECKOM IOCTPOCHUHM CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHU
U CJIEJICTBUS U3 HUX

7.2

B3aumHOe pacnonokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOINECS, TapaUICIbHbIC
U CKpelmmBawomuecs npsamele. [lapainenbHOCTh MNpsSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE: IAapaJlJICNIbHBIE MNPSMBIE B IPOCTPAHCTBE, NAapalIEIbHOCTb TPEX
MPSAMBIX, TAPAJUIETIBHOCTD IPSIMOU U IJIOCKOCTH. Y TJIBI

C COHAIIPaBIEHHBIMU CTOPOHAMHM, YIOJI MEXAYy MpPsAMBIMA B IIPOCTPAHCTBE.
[Tapa/ienbHOCTh IIIOCKOCTEW: NapajljiesbHbIE IUIOCKOCTH, CBOMCTBA I1apaJuICIIbHBIX
iockocteil. [Ipocreifme mpocTpaHCTBEHHBIE (GUIYyphl Ha IUIOCKOCTH: TETpa’p,
KyO, mapanenenumnes, IoCTPOCHUE CeUeHUN

7.3

[lepneHIUKYIAPHOCTh MPSIMOM W IUIOCKOCTH: HEPIEHIUKYISIPHBIE IPsIMBIE B
IIPOCTPAHCTBE, NMPsIMBIEC MapaJUIeIbHbIE U NEPIEHANKYIISPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHIUKYJIIPHOCTH NPSAMOM U IUNIOCKOCTH, TEOPEMA O NMPSAMON NEPNEHIUKYJIIPHON
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEKIY IIPSIMOU U INIOCKOCTBIO, IBYTPAHHbBIN
yroj, JIMHEHWHBIM Yrojl JABYIrpaHHOro yria. llepneHaukynsp ¥ HakKIOHHBIE:
paccTosiHue OT TOYKH A0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOMU 10 IJIOCKOCTH, IPOEKIU
¢urypsl  Ha  MIOCKOCTb.  [lepneHAMKYISPHOCTh  IUIOCKOCTEH: IIPU3HAK
MEPHEHAUKYISIPHOCTH ABYX IIIOCKOCTER. Teopema o TpéX neprneHauKyasapax

7.4

[ToHsiTHE MHOIOIpDaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPDAHHHKA, BBIIYKJbIE U
HEBBIMYKJIbIE MHOTOTPAHHMKH, pa3BEPTKAa MHoOrorpaHHuka. IIpusma: n-yrospHas
npu3Ma, TPaHU W OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAs TIOBEPXHOCTh IpU3MbL. llapainenenunen, NpsMOYyTroabHBIA TapauIeICIINIIC T
u ero ceoucrsa. Ilupamupaa: n-yronpHas nupamuaa, rpaHd U OCHOBAaHHUE MUPAMMIBI,
OOKOBasi M MOJIHAs MOBEPXHOCTb NUPAMU[bI, MpaBWIIbHAS W yCEUEHHAs MUpaMHJa.
OnemMeHTbl MNpuU3Mbl U OHUpaMufbl. [IpaBuibHBIE MHOTOIPAHHUKH: IOHSATHE
IIPaBUJIBHOTO MHOTOIPDAHHMKA, NpaBWIbHAsA NpU3Ma W IIpaBUJIbHAs IHpaMU/A,
NpaBUiIbHASA TPEYroJibHasl MUpaMUIa U NpaBUIbHBIN TeTpa’ap, kyo. IIpencraBnenue
O TNPaBUJIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, AOAEKa’aAp M ukocadapyrue CedeHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOH, MIIOCKOCTH.
OneMeHTsl  CUMMETPUM B [UpaMMJax, NapajuleJienunenax,  IpaBHIbHBIX
MHOTOIPAaHHHUKAX

7.6

Brranciaenue 31eMEHTOB MHOTI'OI'PaHHHUKOB! pe6pa, AuaroHajiv, yIJIbIL. HJ'IOH_Ia,Z[B




Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

OOKOBOIl TMOBEPXHOCTHM U TIOJHOW MOBEPXHOCTH NPSIMON NPU3MBI, IUIOIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsIMOM mpu3Mbl. [lnomans GOKoBOMA
MIOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOM MNHPAMUJIbI, TEOpeMa O IUIOLIAAH
yceuénnoi nupamuabl. [Toustue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

[TonoGHble Tena B mpocTpancTBe. COOTHOUICHUST MEXIY IUIOIIAISIMH TTOBEPXHOCTEMH,

7.7 "
00BEMaMu TOJJOOHBIX TEIT
11 KUIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
6 I'eomeTpus
[MunuHapuyeckas MOBEPXHOCTb, 00pa3yIoUIie MUJINHAPUYECKON MOBEPXHOCTH, OCh
6.1 | mumHIpuveckoit moBepxHOCTH. LlwmHIp: ocHOBaHMS W OOKOBas MOBEPXHOCTD,
o0pa3yromiasi U 0Cb, IJIOLIaAb OOKOBON U MOJTHON MOBEPXHOCTH
Konnueckasi moBepXxHOCTb, 00pa3yromne KOHUYECKOM MOBEPXHOCTH, OCh U BEpIIMHA
6 KOHMYECKOW moBepxHOCTH. KOHyC: OcHOBaHME M BepuIMHA, 0Opa3yomas U och,
' oA b OOKOBOW W IMOJIHON IOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasylolume H
BBICOTA, OCHOBAHUS 1 OOKOBasi IOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, JuameTp, IUIOMaas MoBepXxHocTU cheprl. BzaumHoe
6.3 | pacnonoxenue cepsl U MIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe, MIonaib
chepnl
6.4 | V300paxxeHue Ten BpalleHHs Ha IIIOCKOCTH. Pa3BEépTka HuIMHApa U KOHyca
6.5 Kom0OuHanmu ten BpalieHuss 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONUCAHHBINA OKOJIO
’ cdepsl, cpepa, BucaHHasi B MHOTOIPaHHUK, WM TEJIO BpallleHus
[Tonsitue 06 oO0BEMe. OCHOBHBIE CBOHCTBa 00BEMOB Tein. Teopema 00 00BEME
6.6 | mpsAIMOYTroJbHOIO Mapajuienenunena u cieacTsus u3 He€. OObEM LMIMHIpPA, KOHYCA.
O06bEéM mapa u mionaas chepsl
6.7 [TonoOubie Tena B npocTpancTBe. COOTHOMICHUS] MEKY TUIOMIAIMUA TTOBEPXHOCTEH,
’ 00BEMaMH OJOOHBIX TEI
6.8 Ceuenuss umnuHapa (mapajuiebHO M TMEPHEHIUKYISIPHO OCH), CEYEHHS KOHyca
' (mapannenbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPIINHY ), CEUeHHUs 1apa
Bexktop Ha miockocth M B mpocTpaHcTBe. CIIO)KEHHE W BBIUUTAHUE BEKTOPOB.
6.9 YMHOKE€HHE BEKTOpa Ha uucio. PasnmoskeHune BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
' BekTopaMm. [IpaBuno napamnenenunena. Pemenue 3agay, CBsI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOpaMU




Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA

[IpsimoyronpHasi cucTeMa KOOpAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa.
6.10 [Ipocreitmme 3amaun B KOOpAWHATAX. YTON MEXIy Bekropamu. CkanspHoe
' IIPOU3BEJICHNE BEKTOPOB. BBIUMCIIEHNE YIIOB MEXIY NPSIMBIMU U IUIOCKOCTSIMH.

KOOpHHHaTHO-BeKTopHBIfI MCTO/J IIPU PCHICHUU I'COMCTPUUCCKUX 3ada4d

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxnaHckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTh ~ TPAXKIAHCKON MO3MIMHU  OOydYarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCHICKOTO OOIIECTBA, MPEACTABICHUE O MATEMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpHI, OMPOCHI M JPYroe), yMCHHE B3aMMOJICHCTBOBATH C COIMAIBHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIUSMU U HA3HAUCHHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'pa)TaHCKONW UJACHTUYHOCTH, YBAXKEHHUS K MPOLLIOMY U
HACTOSIIIEMY POCCHMCKON MaTeMaTHKH, IEHHOCTHOE OTHOILIEHHE K JOCTHKEHHSIM POCCHUUCKHX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMAaTHYECKOW IIKOJbI, WCIOJb30BAHUE STUX JOCTUKEHUN B
JIpYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHME  JYXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapoaa, CcGHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3TUUECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTIKCHUM HAyKU U JCSTEIBHOCThIO YYEHOTO, OCO3HAHHWE JUYHOTO BKJIAJa B IMOCTPOCHUE
YCTOMYMUBOTO OyAYIIETO;

4) acTeTHYECKOE BOCIIUTAHUE:

3CTETUYECKOE  OTHOIIEHHME K  MHpPY, BKIIOYas  ICTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, peUICHUH, pacCcyXJeHUH, BOCIPUUMYHMBOCTH K
MaTE€MaTUYECKUM aCleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

c(OpPMUPOBAHHOCTh YMEHHSI IPUMEHATh MAaTEeMAaTUYSCKUE 3HAHUS B UHTEPECAX 3I0POBOTO
U Oe3omacHOTO 00pasza XM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHIA U OTABIXA, pETyJsipHas (pu3udeckast akTHBHOCTB ),
(hu3mIecKoe COBEPIIEHCTBOBAHKE MPHU 3aHATHUSIX CIIOPTUBHO-0370POBUTEIHHON IEATEIbHOCTHIO;

6) Tpya0BOE BOCIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYJIO0JIO0Us, UHTEPEC K Pa3IMYHbIM cepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M €€ MPUIOKCHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymiell npodeccun © pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YecKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3aJ1a4 MaTEMaTUYECKON HAMPaBJICHHOCTH;

7) 3Ko0JI0THYecKoe BOCIIMTAHME:



c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYyIbTYphl, T[OHUMAHHE BIHUSHHUS COIUAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HAaHUE
I00ATFHOTO  XapakTepa  AKOJOTMYECKHX  MpoOJieM, OpHEeHTalus Ha  NPUMCHEHUE
MaTeMaTUYeCKUX 3HAHWW JUIS PEIICHUsS 3aJad B 0OJACTH OKpY’KAIOIIel Cpebl, TUIAHUPOBAHUE
IIOCTYIIKOB M OLICHKHU MX BO3MOXXHBIX HOCJ'IGI[CTBI/Iﬁ JJIsA 0pr>1<a}ou1e171 CpCabl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(OpPMUPOBAHHOCTh ~ MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHMMaHHWE MAaTeMaTH4YeCKOW HayKH Kak cepbl
YEJI0BEUECKOUM NESITeIbHOCTH, ATANOB €€ Pa3BUTH U 3HAYUMOCTHU JUIsl Pa3BUTHS [IUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTUYECKON KyJIbTYypOH KaK CPEACTBOM IIO3HAHUS MUDPA,
TOTOBHOCTb OCYHICCTBJIATDH IMPOCKTHYIO U UCCIICAOBATCILCKYO ACATCIBHOCTD MHAUBHUAYAJIbHO U
B I'pyIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eiiCTBUS

Ba3zoBble JJornueckue aeicTBu:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKA MAaTeMAaTUYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHWA MEXAYy TNOHATUAMH, (OPMYIHUPOBATH ONpPEIACICHUS TOHATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPHU3HAK KIACCU(PUKALUK, OCHOBAaHUSA s 0000meHus u
CPaBHEHMUs, KpUTEPUU IPOBOAUMOI0O aHAJIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH M TPE0OPa30BHIBATH CYXKICHHS: YTBEPAUTEIBHBIC H
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpeYHs B (haKTax,
JMaHHBIX, HAOMIOACHUSIX U  YTBEPXKICHUSX, MpeayiaraTb KPUTEPUU JUIS  BBISABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKIIIOUEHHH, YMO3aKJIIOUEHHU I M0 aHaJIOTUH;

IIPOBOAMUTH CaMOCTOSITEJIHO JOKAa3aTeIbCTBA MaTEMATUYECKUX YTBEPKACHUN (TIpsMBbIE U
OT TPOTHUBHOTO), BBICTPAUBATH APTyMEHTAIUIO, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY>KJICHHS M BHIBOJIBI;

BbIOMpaTh CcHocod pemeHus ydeOHOW 3adaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAUIMN C Y4ETOM CaMOCTOSITENIBHO —BBIJIEICHHBIX
KpUTEPHUEB).

ba3oBble ucciiegoBare/ibCKue 1eHCTBUSA:

UCTIONb30BaTh BOMPOCH! KaK MCCIIEOBATENLCKUNA HHCTPYMEHT MO3HAHUS, (HOPMYITHpPOBATH
BOMPOCHI, (DUKCHPYIOLIME MNPOTHBOpEYHe, MpobdieMy, YCTaHaBIMBATh HCKOMOE M JaHHOE,
(hopMHUpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO ITO3UIUIO, MHEHHE;

IPOBOJUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HUCCIIEOBAaHHE 110
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SIBJICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMH, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYJIUPOBATh O00OOIIEHNS U BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO
HaOJIO/IEHUS, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE MPOLECCA, 4 TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Paborta ¢ unopmanmeii:



BBISIBIIATH JIe(UIMTHI HHPOPMALIUHU, TaHHBIX, HEOOXOJUMBIX JJISI OTBETa Ha BOIPOC U JUIS
pelIeHns 3a/1a4H;

BBIOMpaTh MHPOPMAIMIO W3 HCTOYHMKOB  PA3IMYHBIX  THIIOB, aAHAJIU3UPOBATH,
CHCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMH(OPMAIMIO pPA3TUYHBIX BUAOB ©  (opm
MIpe/ICTaBICHMUS;

CTPYKTYpUpOBaTh  MH(pOpMAIMIO, NpPEACTaBIATh €€ B pPa3siuuHbIX  (opmax,
WITIOCTPUPOBATH I'paMuecKy;

OLIEHUBAaTh HAA&KHOCTh HHGPOpPMAIMM IO CAMOCTOSTEIBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHuKaTHBHBIC yHUBEpCaIbHbIE y4eOHbIE 1eiiCTBHA

OO0menne:

BOCIIPUHUMATh U (HPOPMYJIHPOBATh CY)KJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
oOLIeHUs, SICHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOIO TOYKY 3pPEHHUSl B YCTHBIX U NMHCbMEHHBIX
TEKCTaxX, JaBaTh TMOSICHEHUS 10 XOJAYy peUIeHHsl 3a/Jadyd, KOMMEHTHUPOBATh TOJYYEHHBIN
pe3yJbTar;

B XOZe 00CYXIEeHMs 3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCY»AaeMOW TeMbl, IMpPOOIEeMbI,
pelraeMoi 3aauM, BbICKA3bIBaTh WJEM, HAllEJICHHbIE Ha MOMCK PEIIEHHs, COMOCTaBIATh CBOM
CYXJIEHUS C CYXKICHUSMHU JPYTUX YYaCTHUKOB JMAIOra, OOHapy>KMBaTh pa3jinyve U CXOJCTBO
MO3UIMH, B KOPPEKTHOU (popme (popMyInpoBaTh pa3HOIIIACHS, CBOM BO3PAXKEHHUS,

IPEJCTaBISATh PE3YJIbTAaThl PEIICHUs 3aJauyd, IKCIEPUMEHTA, MCCIEAO0BaHUS, IPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh ¢dopMar BBICTYIUICHHS C Y4YETOM 3aJad  Mpe3eHTAlUuH U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIe YHHBepPCcaJIbHbIE YUeOHbIE 1eiCTBHUS

Camoopranuszaums:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJaud, BbIOMpATh CIIOCOO pelIeHUs C y4EToM
UMEIOIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM MHpOpPMALIUH.

CaMOKOHTPOJIb, JMOLHOHAJIbHBIH HHTEJICKT:

BJIQJICTh HABBIKAMU TO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHHUS COBEPIIACMBIX IEHCTBUI
U MBICIUTEIBHBIX IPOLECCOB, MX pPE3yJbTaTOB, BIAJETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yJIbTaTa pelleHrs MaTeMaTHYecKoH 3a1a4u;

NpEeIBUIETh TPYIHOCTH, KOTOpPblE MOTYT BO3HHUKHYTh INPH PELICHUU 3a7aud, BHOCHUTH
KOPPEKTHUBBI B AEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHbBIX, HalJIEHHBIX OIMINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LI U YCIOBUSAM, OOBACHATH PUUNHBI JOCTHKEHHS
WIA HEAOCTIKEHHS pe3yJIbTaToB JACATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaThb OLECHKY
MPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eATEJBLHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYILECTBA KOMAH/IHOM W MHIUBUIYaJbHOW pabOTHI MpHU
pemieHnH ydeOHBIX 3aJady, NPUHUMATH I€JIb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOThI, paclpeneisTh BHIbl pabOT, TOroBapuBaThcs, 00CYKIATh
IpoIecC U pe3yIbTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIHOACH;

y4acTBOBaTh B I'PYMNOBBIX (opmax paboThl (00CYXIeHHs, OOMEH MHEHMH, «MO3IOBbIE
HIITYpPMbI» M HHBIE), BBIIOJIHATH CBOI YacThb pabOThl M KOOPAMHHUPOBATH CBOM JEHUCTBUS C
JIPYTUMH 4I€HAMH KOMAaH/bl, OIIEHWBAaTh KAueCTBO CBOErO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.



HNPEIMETHBIE PE3YJIBTATbBI

K koniy 10 kiaacca oOydaronuiicss HAyIuTCs:

CBOOOJTHO ONEPUPOBATH OCHOBHBIMHU MOHATHSIMHU CTEPEOMETPUH TPH PEHICHUH 3a1ad |
MIPOBEICHUN MaTEMAaTHYECKIX PaCcCyXICHUH;

MPUMEHSATh aKCHOMBI CTEPEOMETPHH M CICACTBUS U3 HUX NPH PELICHUN T€OMETPHUYECKUX
3ajay;

KJIacCH(PUIMPOBATh B3aMMHOE PACIIONIOKEHUE MPSMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO OIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXITY
MPSIMBIMH B IPOCTPAHCTBE, MEXKAY MPSMON U IJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMH;

CBOOOJTHO paclO3HaBaTh OCHOBHBIC BHUABI MHOTOTPAaHHHKOB (MpH3Ma, IMHPaMHIA,
MIPSIMOYTOJIbHBIN Mapasuienenunen, Kyo0);

KJIacCU(HUIMPOBATH MHOTOTPAaHHUKH, BEIOMPAsi OCHOBAHUS JUTA KIACCH(DHUKAIINHT;

CBOOOZHO OIEPUPOBATH MOHATHAMH, CBSI3aHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB
IUTOCKOCTBIO;

BBIMOJIHATH MapajyieNIbHOE, LIEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBaHUE (UTYp HA
TUIOCKOCTD, BBITIOJHATH N300paskeHus (pUryp Ha IIIOCKOCTH;

CTPOUTH CEUCHHsSI MHOTOTPAaHHUKOB PA3JIMYHBIMH METOJAMH, BBINOJHATH (BBIHOCHBIC)
TUTOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIIAATh  IUIOINAAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB (TIpuU3Ma, NHpamMunaa),
reOMETPUYECKUX TeJl ¢ IpUMEHEeHnEeM (hopmy;

CBOOOZHO ONEpPHPOBATH MOHATHUSAMH: CHMMETPHS B IIPOCTPAHCTBE, LEHTP, OChb H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHH (UTYPBI;

CBOOOJIHO ONEPHUPOBATH MOHATHSMM, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS HaJl BEKTOPaMH;

pemaTh 3agayd Ha JI0Ka3aTeNIbCTBO MAaTEMAaTHYECKHMX OTHOIIEHHH M HaXOXICHUE
TE€OMETPUYECKUX BEITUYMH, IPUMEHSS U3BECTHBIC METOBI TIPU PEIICHUN MAaTEeMaTHUECKUX 3a/1a4
MTOBBIIIIEHHOTO ¥ BBICOKOTO YPOBHSI CIIOKHOCTH;

NPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI ITPU PEIICHUN CTEPEOMETPUIECKUX 3a/1a4;

U3BJIEKaTh, IPEOOPA30BHIBATH U HHTEPIPETHPOBATh MH()OPMALINIO O MPOCTPAHCTBEHHBIX
reoMEeTpUUECKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

MPUMEHSATH MOJIyUYCHHBIC 3HAHUS Ha MPAKTHKE: CPABHUBATH U aHAIM3HPOBATH PeajbHbIC
CUTyallud, NPUMEHATh HM3YYCHHBIC MHOHATHS B MpOIECcCe IMOUCKA PEIICHHs MaTeMaTH4eCKU
cOopMyIHPOBAHHOW TPOOIEMBI, MOACITUPOBATH pPEATbHBIE CHTyallud Ha S3bIKE T'€OMETPHH,
WCCIIEZIOBAaTh TIOCTPOCHHBIC MOJICH C WCIOJIB30BAHUEM T€OMETPUYECKHX TMOHSATHH M TEopeM,
ammapara anreOpbl, penaTh MPaKTHIeCKUE 3a7a9H, CBSI3aHHbBIC C HAXOXKICHUEM TeOMETPHUYECKUX
BEJINYNH;

UMETh IMPEJCTaBICHU 00 OCHOBHBIX JTalaxX pa3BUTHS T'€OMETPHH KaK COCTABHOM 4acTH
(yHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

K koniy 11 kiaacca o0y4aromuiicss HAyYuTCs:



CBOOOJTHO ONEpUpPOBATh MOHATHAMM, CBS3aHHBIMHU C IMIMHIPUYECKOW, KOHHMUECKOW U
cheprueckoit MOBEPXHOCTSIMU, OOBSICHITH CITIOCOOBI TTOTYYCHUS;

OIEpUPOBATh IMOHATHSMH, CBSI3aHHBIMHM C TEJIaMH BpALICHMS: LWIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrno3HaBaTh Tesa BpalleHus (MWIMHApP, KOHYC, cdepa U map) U oOBSICHATH CIOCOOBI
IIOJIyY€HHUS TEJ BPAIICHHUS;

KJIaccu(pUIMPOBaTh B3aUMHOE PACHOJIOKEHHUE CPEPhl U MIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI 3J€MEHTOB MHOTOIPAaHHMKOB M TeJl BpalleHHs, OOBEMBI H
IUIOLIaM  TOBEPXHOCTEM MHOTOTPAHHMKOB M TEJI BpALUEHUS, TE€OMETPUYECKUX TEI C
npUMeHeHHeM (opMyI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMM, CBA3aHHBIMU C KOMOHMHAIIUSIMH TEJ BpAICHHUS H
MHOTOTPAaHHMKOB: MHOTOTPAHHUK, BITMCAHHBIM B c(epy M ONUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAHHAs! B MHOIOTPAHHUK WUJIU TEJIO BPAICHMUS;

BBIYHCIISATh COOTHOILIEHUS MEXAY IUIOMAAsIMH MOBEpXHOCTEH W 00bEMaMU MOAOOHBIX
Tel,

n300pakaTb H3ydaeMmble (UIyphl, BBIIOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXKHU U3
PUCYHKOB MpPOCTBIX OOBEMHBIX (UIYp: BUI CBEpXy, COOKY, CHHU3Y, CTPOMTb CEUEHHs Tel
BpallleHUs;

W3BIIEKaTh, HUHTEPIPETHPOBATH M MIPEOOPa30BHIBATh HHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBIMOJIHATH ONEPALMU HaJ BEKTOPaMU;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT;

pelmars TEeOMETPUYECKHME 3aJaud  Ha BBIUHACICHHE YIJIOB MEXAYy MpsAMBIMH U
IUIOCKOCTSIMH, BBIYHCJICHHE PACCTOSIHMM OT TOYKM [0 IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOIO METO/A TP PELICHUN;

CBOOOJTHO OTIEPUPOBATH MOHATHIMM, CBSI3aHHBIMHU C JIBI)KEHHEM B MPOCTPAHCTBE, 3HAThH
CBOMCTBA JIBUKCHUM;

BBIMOJHATh H300pa)K€HUsI MHOTOTPAaHHMKOB W Te€J BpallleHUs IpU NapajljeIbHOM
MIEpEHOCE, NEHTPAIBHON CUMMETPHH, 3€PKAIBHONM CUMMETPHUH, MPHU MOBOPOTE BOKPYT IPSIMOM,
npeoOpazoBaHus OI00US;

CTPOUTB CEUEHHsI MHOTOTPAHHUKOB U TeJl BPALCHUs: CEUEHHs LMIMHpPA (MapajuIeIbHO U
NEePHEHIUKYJIAPHO OCH), CEYEHUs KOHyca (MapajulelbHble OCHOBAaHMIO M IPOXOISIIUE Yepe3
BEPIIMHY), CEUEHUs 11apa;

HCIIOJIb30BAaTh METOJbl IOCTPOEHUS CEYEHMH: METOJ CJIEN0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEHN IIIOCKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHUS;

OPUMEHSTh TeoMeTpudeckue (akThl JUIsI PpEIIeHUS CTEPEOMETPUYECKHX — 3ajad,
MIPEIOoJIararoiuX HECKOJIbKO I1aroB PEUIeHMs], €CJIU yCIOBUS MPUMEHEHHUS 3a/1aHbl B SBHOU U
HEesIBHOU (opme;

pemars 3aadd Ha JI0Ka3aTeIbCTBO MATEMATHMYECKUX OTHOUICHMM M HaXOXICHHE
TE€OMETPUYECKHUX BEIMYUH;

IPUMEHATH IIPOIPAMMHBIE CPENCTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHUCTEMBI IIPU
PELIEHNN CTEPEOMETPUUECKHUX 33/1a4;



IMPUMCHSTDH MOJTYYCHHBIC 3HAHUA HA IIPAKTUKE. CPAaBHUBATL, AHAJIU3UPOBATH U OLICHUBATH

PCAJIBHBIC CUTYyalluu, NPUMCHATL U3YUYCHHBIC MOHATUA, TCOPEMBI, CBOICTBa B mponecce moucka

peleHusi MaTeMaTudecku chopMyIupoBaHHON MPOOIEMbI, MOJICIUPOBATh PEANbHBIE CUTYAIHH

Ha SA3BIKE I€OMCTPHH, UCCICAOBATH IMMOCTPOCHHBLIC MOJCTIN C UCIOJb30BAHUEM T'COMETPUUCCKHUX

NOHATUA M TEOopeM, ammapara anreOpbl, pelaTh MpaKkTHYEeCKHe 3a7aud, CBA3aHHBIE C

HaXO0XACHUEM I'COMCTPHUYCCKUX BCIINYHNH,

HMCTb IIPCACTABJICHUS 00 OCHOBHBIX 3TaIlax pa3BUTHA TCOMCTPUH KaK COCTaBHOM 4acTH

dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS] OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHIMU: TOUKA, MPSAMAasi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHH W CIEACTBUS M3 HHUX TPH PEIICHUH
’ reOMETPUYECKUX 3a/1a9
73 OnepupoBaTh MOHATHAMU: MAPAIIEIBHOCTh U MEPHEHANKYISIPHOCTD MPSMBIX
' U TJIOCKOCTEH
74 Knaccuduruponatsb B3alMHOE pacroyioxeHue MIPSIMBIX
' U TUIOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTh NOHATHUSMU: IBYTPAaHHBIN YroJl, TpaHU JBYTPAHHOTO yria, pedpo
7.5 JIBYTPAaHHOTO YIJa, JIMHEWHBIM yron JBYTpaHHOTO YIia, TpaJycHas Mepa
JBYTPAHHOTO yTia
76 OnepupoBarh TMOHSATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIIHHBIA MHOTOTPAHHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIBl MHOTOTPAaHHUKOB (ImUpaMuia, MpHU3Ma,
' MPSIMOYTOJIbHBIN Napasuiesenune, Kyo)
KnaccudpumupoBate ~ MHOTOTPaHHUKH, BBIOMpas OCHOBaHUS s
7.8 KinaccupuKanuu (BBIMYKIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU, MPAaBHILHBIC
MHOT'OTPaHHUKHU, TIPSIMbIE U HAKJIOHHBIE TPU3MBI, MapaJijIesIeIUIIe Ib])
7.9 OnepupoBaTh NOHATHAMH: CEKYIasi IUIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBACHATH NMPUHIUINBI MOCTPOCHUS CEYEHHH MHOTOTPAaHHUKOB, HCIOIB3YS
' METOJ] CJIEIOB
7.11 CrpouTh ce4eHMs MHOTOIDAaHHHUKOB METOJIOM  CJI€JIOB,  BBIIOJHSATH




Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJ/IbTAaThl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpaMmasl CpeaHEro oﬁmero 06pa303aﬂuﬂ

(BBIHOCHBIE) TUIOCKHE YEPTEX U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD: BUA
CBEpXy, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HaXOXIACHHUC I'COMCTPUUCCKHUX BCIIMYUH I10 06pa3uaM U
aJropuTMam, MNPUMCHAA HM3BCCTHBIC AHAJIMTUYCCKHUEC MCETOJbI NpPU PCHICHUU
CTAaHAAPTHBIX MATEMATHYCCKUX 3aJad Ha BBIYHUCICHUC paCCTOSIHI/II\/'I MCXKIY
ABYMs TOYKaMH, OT TOUYKHU JO HpHMOﬁ, OT TOYKHN

A0 IIOCKOCTH, MEXKAY CKPCIIMBAIOIITUMHCA IMTPAMBIMHA

7.13

Pemarn 3ala4 Ha HAXOXKIACHHUC I'COMCTPUUCCKHUX BCIIMYUH I10 o6pa3uaM nIn
aJIropyuTMam, MNPUMCHAA HU3BCCTHBIC AHAJIMTUYCCKUC MCTOJAblI IMpPU PCHICHUU
CTAaHAAPTHBIX MATEMATUYCCKUX 3aJlad Ha BBIUYUCICHUC YTJIOB MCKIY
CKpCIIUBAKOIIUMHUCA TPAMBIMHA, MCEKIAY HpSIMOfI U IIJIOCKOCTBIO, MCKIAY
IIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M IUIONIAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma,
nupaMuia) ¢ TpUMEHEHHeM (OpMys, BBIYUCIATH COOTHOIICHHUS MEXKIY
TIOMIAISIMH TTOBEPXHOCTEN, 00BEMaMH MOAOOHBIX MHOTOTPaHHUKOB

7.15

OnepupoBaTh MNOHATHSMHM: CHUMMETPHUsS B NPOCTPAHCTBE, LEHTP, OCb U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHU (QUTYPBI

7.16

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX ~TI€OMETPUUYECKUX  (QUrypax, MpeACTaBICHHYIO Ha
yeprexax U pUCyHKax

7.17

[TpumensaTh reomeTpuueckue GaxThl Ui PELICHUs CTEPEOMETPUUECKUX 3aad,
MPEIOIaraloIuX HECKOJIBKO IIaroB PEIICHHs], €CIIM YCIOBHS MPUMEHEHUS
3aJaHbl B IBHOH (opme

7.18

[IpumensaTs  mpocreiilyie  MpPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEHICHUH CTEPEOMETPUUYECKUX 3a/1a4

7.19

HpI/IBOIII/ITB NpUMEPbl MATCMATUYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoac u
JKU3HH, PACIIO3HABATH NPOSABIICHUC 3aKOHOB I'COMECTPUHN B UCKYCCTBC

7.20

[IpuMeHATh TONyYEHHBIE 3HAHUS HAa TPAKTUKE: aHAIU3HPOBATH pPEaIbHbBIC

CUTyallMl W TPUMEHSITh M3yYCHHBIC TMOHSATHS B TPOIIECCE TMOMCKA PEIIeHUs
MaTeMaTH4eCcKu CQOPMYJIUPOBAHHON MPOOIEMBI, MOJAETUPOBATH peasbHbIC
CUTyalldd Ha $S3bIKE TEOMETPUU, HCCIEIOBAaTh IOCTPOCHHBIE MOJETU C

WCIOJIb30BAaHUEM T€OMETPUYECKUX TOHATUNH M TEopeM, ammapara aireOpsl,

peuiaTh MpakTUYECKHE 3aJayM, CBA3aHHBIE C HAXOXKIECHUEM TE€OMETPUUYECKHUX
BETTUYHH




11 KJIACC

Kon
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOIA
MPOBEPAEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero oopa3oBanusi
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh TMOHATHAMHU: LWIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yromue
6.1 HWIMHIPUYECKONH  TOBEPXHOCTH, IIWJIMHAP, KOHHMYECKas IOBEPXHOCTH,
oOpa3yrolire KOHH4eCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpXHOCTh
6.2 Pacnio3HaBath Tena BpaleHus (WIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CLIOCOOBI MOTYYSHHS TEJI BPALLICHUS
6.4 KnaccudumupoBats B3aUMHOE pacroioskeHre chephl U IITOCKOCTH
OnepupoBaTh NOHATHAMM: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
6.5 CETMEHTa, IIapOBOM CJIOM, OCHOBAHUE LIAPOBOTIO CJIOs, BHICOTA IIAPOBOIO CIIOS,
LIAPOBOM CEKTOP
6.6 Borumcnsate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEM  Tel  BpalleHUs,
' Te€OMETPHUUECKUX TEJI C MPUMEHEHHEM (HOpMyIT
6.7 OnepupoBaTh NOHATUSAMU: MHOTOI'PAaHHUK, BIIMCAHHBIN B chepy U ONMUCaHHBIN
' 0KO0JI0 cepsl, cepa, BIUCAaHHASA B MHOTOI'PaHHUK WM TEJIO BpAIlEHUS
6.8 BbIuncnare COOTHOLIEHUS MEXIYy IUIOIAIsIMHU HOBEpXHOCTEH U 00bEMaMu
’ MOIOOHBIX Tell
6.9 N300pakaTh wn3ydaemble (QUTYpHl OT PYKH M C TNPUMEHEHHEM IPOCTBIX
' 4epTEXKHBIX UHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) TNIOCKHE YEPTEXKH U3 PUCYHKOB IIPOCTBIX OOBEMHBIX
' ¢buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTh CEUEHHsI TeJl BpalLlCHHsI
W3BnekaTh, MHTEPIPETUPOBATH M  NPeoOpa3oBbIBaTh  HMHGOPMAIHMIO O
6.11 MPOCTPAHCTBEHHBIX ~ T€OMETPUYECKHX  (UTypax, TMpeICTaBICHHYIO Ha
yepTrexax U pUCcyHKax
IIpumensaTh reoMeTpudeckre (HakThbl JUIsl pEIIEHUs] CTEPEOMETPUUECKUX 3aj1ad,
6.12 IIPEAIOJIaraloIuX HECKOJIbKO LIArOB PELICHHs, €CJIU YCIOBHS INPUMEHEHUS
3aJjaHbl B IBHOH (opme
6.13 OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE




Kon
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUsI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o01ero o0pa3oBanus
pe3yJibTaTa
6.14 BreimonHsAT,  EWCTBHS  CIOKEHHMSI BEKTOPOB, BBIYMUTAHUS BEKTOPOB U
' YMHO>KEHUS BEKTOPA HA YHUCIIO0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHH 00JIaJatoT
6.15 [IpumeHsATh NpaBuIO Napajviesenunea Ipu CI0KEHUU BEKTOPOB
OnepupoBarh MOHATHUAMH: JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
6.16 MOZYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXIY
' BEKTOpaMM, CKaJIpHOE IIPOU3BENECHUE  BEKTOPOB, KOJUIMHEApHbIE WU
KOMILITaHAPHBIE BEKTOPBI
Haxomuth cymMy BEKTOpOB M MPOU3BEIEHHE BEKTOpAa HA YHUCIO, YTOJI MEXIY
6.17 BEKTOpaMH, CKAJAPHOE MPOU3BEICHUE, pPACKIAIbIBaTh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3aznaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
6.19 Pemarp mnpocreiinne reoMeTrpuyeckue 3ajadyd Ha IMPUMEHEHHE BEKTOPHO-
' KOOPMHATHOTO METO/Ia
Pematp 3amaum  Ha  JOKA3aTeNbCTBO MATEMAaTUYECKUX OTHOUIEHUH W
6.20 HAaXO0XJEHHE TEOMETPHUYECKHX BEIUYMH M0 o0pa3laM WIH alropuTMam,
' MIPUMEHSST U3BECTHBIE METOJbl MPU PELICHUHU CTAaHAAPTHBIX MAaTEMaTUYECKHX
3a1a4
621 [IpumensaTH IIpocTenIne [IPOrpaMMHBIC CpeACTBA U DIJIEKTPOHHO-
' KOMMYHHKAI[UOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4
6.22 [IpuBoguTE mNpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEM B NpHUpPOAE U
' YKU3HH, PACIIO3HABATh MPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHATh MOJyYEHHbIE 3HAHMS Ha MPAKTHUKE: aHAIM3UPOBATH pealbHBIC
CUTyallud U TPUMEHATh W3YUYECHHBIE TOHATUS B IPOLIECCE INOUCKA PELICHUS
MaTeMaTH4eCKd C(OPMYIMPOBAaHHONH MPOOJIEMBI, MOJEIMPOBATH pEAbHBIC
6.23 CATyallnh Ha A3BIKE TEOMETPHUH, HWCCIENOBATH ITIOCTPOCHHBIE MOJEIN C
UCIOJIb30BAaHUEM T'€OMETPUYECKUX IMOHATUH M TEeOopeM, ammapara anreopsl,
peuiaTh MPAKTUYECKUE 3a7auM, CBA3AHHBIE C HAXOXIACHUEM TE€OMETPUYECKUX
BEJINYMH

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

| No |HaI/IMeHOBaHI/Ie pa3iesioB U TEM Komn.gacos | Koutponbubsie | S0P




/T | IpOrpaMMBI BCETO paboThI
1 BBenenue B ctepeomMeTpuio 23
2 B3anmHoe pacnonokeHue npsiMbIX B 6 «Yuu py»
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M IUIOCKOCTEH 8
B IIPOCTPAHCTBE
4 | [lepneHauKyIsIPHOCTH NPSAMBIX U 25 «Yuau py»
IIJIOCKOCTEN B IIPOCTPAHCTBE
5 VYTIIBl ¥ paccTosHUA 16
MHoOrorpaHHuKu 7
BekTopsl B IpoCTpaHCTBE 12
[ToBTOpeHuEe, 06001IEeHNE 1 5 1
CUCTEMaTU3aLUs 3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 102 1
[TPOI'PAMME
11 KJIACC
Ne | HaumenoBaHue pa3fenos U TeM Kon.uacoB | Konrponbubsie | S0P
/T | IpOrpaMMBI BCETO paboTsl
1 AHanuTndeckas reOMeTpHst 15
2 IToBTOpEeHME, 0000IIEHNE 1 15
CUCTeMAaTU3alusl 3HAaHHUH
3 OOBEM MHOTOTpaHHUKA 17 «Yuu py»
4 | Tena BpauieHus 24
5 [Tnomanu moBepXHOCTH U 0OBEMBI 9
KPYTJBIX TEJ
6 JBrxeHus 5 «Yuu py»
[ToBTOpeHue, 06001IeHNE 1 17 1
cucTeMaTu3auus 3HaHUN
7 | OBILLEE KOJIMYECTBO YACOB I10 102 1
[TPOI'PAMME




